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Fig. 3 (Prior Art) 



Set 




point 


— ► 


11 







Cam 
shaft 
toraue 



Control 




solenoid 




Spool 


law 


— I — ► 


20 




valve 


18 




— 


14 










Cam shaft 
measurement 
pulses 



Actuator Flow 
v. Spool 
)ositijbn 




Crank shaft 
measurement 
pulses 




Sheet: y of C 

Our Docket No: BW-DKT OSoS c 

Contact: Brown & Michaels 

Phone: (607)-25 6-2000 

Fax: (607)-256-3628 



4/6 





'inventor: ^e«yu *3~Tcc**<j 
Sheet: S of 

* , Our Docket No: BW-DKT OiOSS 

Contact: Brown & Michaels 

* Phone: (607)-256-2000 



Fax: (607)-256-3628 



5/6 




t 



'Inventor: 12, /)BAjUq ^ i^Q ^ Q 
Sheet: C, of C * 
Our Docket No: BW-DKT O^ 0 ^ 7 
Contact: Brown & Michaels 
Phone: (607>2 56-2000 
Fax: (607)-256-3628 



Fig. 6A 
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Original Control Algorithm - With Large Overshoot 



n 1 1 1 - 



n r~ 




Filtered setPoint 
MeasuredPhase 
setPoint 



J L 



_] [_ 



—I I L_ 



0.5 1 1.5 



2 2.5 3 
Time (sec) 



3.5 4 4.5 5 



Fig. 6B 
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With Cam Torque Direction Tracking and Control Pausing - No Overshoot 
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